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#%$&('*),+.-/'0 s h:hgm21 dt31 x h:hgm5476ph c+~ v m+n i  cbIc+dhgf\c v mh0irt*8 v d>d+~rh0tym+n  n it39f\tcd t39;: iqdhgm+irhgd
d+m v,< }=>: f x mt*?In i  d+~rh x hgm29 tym+f v ir}:ht39
c+jr}~ c+bIcdhgf\c1~ v c  hgirhgm v dh:z v 6ptyd7t39
n iqdhgmh:cd
tyd+~-n i n irzjrc+d+m+b v irz v } v zkhgf n v =A@tymh c x h:}gnB4*} v 6C6 b/D f v iqb vPxkx mt v }~rh:cE9 tI}gjrc tyi-d+~rh
n f x mtF?@hgf\hgiqd t39d+~rh ojrhgm+bVf\h:}E~ v iknpc+fn i c+jr}E~ c+bIcdhgf\c*=G: i vx h:hgm21 dt31 x h:hgm\c+bc+dhgfHD
x h:hgmc v mh }:tyikirh:}gdh:zVdt v cjkrchgd(t39{tyd+~rhgm x h:hgmcI8
n d+~G8
~knp}E~ d+~rhgb} v i }:tyf f7jkiknp} v dh=
J v }~ x h:hgm f v n iqd v n irc v } v }E~rh v irz1f v3K h:c v ? v nC6 v .6ph n dc>}:tyiqdhgidc dt d+~rhmh:c+d>t39d+~rh0c+bc+dhgfH=
L tyikirh:}gd+n i _x h:hgmc7c+~ v m+n i  c+n f nC6 v m(n iqdhgmh:c+d n i#d+~rh\}:tyiqdh
Md7t39 v  nC?@hgi vPxkx 6 np} v d+nptyi ~ v c
mh:}:hgid"6 b .h:hgi npzkhgid+nB4*h:z v c v cEtyjkirz  v c+npc
dt n f x mtF?@h d+~rh1ch v m}E~ h < }gnphgir}gb/=
N tF8 hO?@hgm*D1} vPx d+jkm+n i  c+jr}E~Dn iqdhgmh:c+d21  v ch:zQP tym chgf v iqd+np}FR x mt*MIn f n d b x*v d+dhgm+irc npc v
zn < }gj.6 d|d v c K =S@tc+dLt39 }gjkm+mhgiqd vPxkx mt v }~rh:c f\h v c+jkmh7d+~knpc x mt*MIn f n d b hgdT8 h:hgi x h:hgmc v c
d+~rh|tF?@hgm"6 vPx .hgdU8 h:hgi d+~rhgn m
} v }~rh1}:tyidhgiqdc*=WVLnC?@hgi d+~rhS8 hO6C6B1 K irtF8
i x t x j.6 v m+n d b x*v d+dhgm+irc
t39 x h:hgm21 dt31 x h:hgmX476phLc~ v m+n i  cbIc+dhgf\cFDqd+~rhLt*?@hgm"6 vPx hgdT8 h:hgi } v }~rh1}:tyiqdhgidc t39 dU8 t x h:hgmc
f v b irtyd{mh
Y*h:}gd v }:}gjkm v dhO6 b d+~rhgn mchgf v iqd+np} x mt(Mn f n d b/=W@tymh c x h:}gnB4*} v 6C6 b/Drd+~knpc f\h v cjkmh
zkh x hgirzkc
j x tyi x h:hgm  hgirhgmtc+n d b v irz>476ph x t x j.6 v m+n d b/=
: i_d+~knpc x*vPx hgmS8 h x mt x tch v mh
4rirh:z x mt(Mn f n d b f\h v cjkmh7d v3K n i  n idt v }:}:tyjkidd+~rh:cEh
9 v }gdtymc*=[Zh hO? v 6 j v dh:z d+~rh x mt x tch:z ct\6 jkd+nptyi-qb#cn f7j.6 v d+nptyi vPqv n irc+d v mh v 6 x h:hgm21 dt31
x h:hgmcbIc+dhgf]P h(^Ltyi K hgb7R8 tym K 6pt v z v irz mh:c+j.6 dcc~rt*8 d+~rh7h
_ h:}gd+nC?@hgirh:cc|t39$d+~rh x mt x tcEh:z
vPxkx mt v }E~`=aZ ~knC6ph x h:hgmc  hgirhgmtc+n d b } v i h v c+nC6 b h }:tyf x jkdh:zb6pt} v 6C6 b/DX476ph x t x j.6 v m+n d b
f v b#mh:ojkn mh v  6pty v 6 K irt*8c6ph:z  h t39d+~rh cbIc+dhgfH=Zh v 6pct x mt x tch n i d+~knpc x*vPx hgm v i
h x npzkhgf np} v 6  tym+n d+~kf dt}:tyf x jkdh1n i v 9 j.6C6 bzkh:}:hgiqd+m v 6 npch:zd9 v c+~knptyi v i h:c+d+n f v d+nptyi t395476ph:c
x t x j.6 v m+n d b/=
eHf/gh iIj ),k&0 ^Lnpc+d+m+n kjkdh:z c+bc+dhgfHD s h:hgm21 dt31 x h:hgm_irhgdU8 tym K D  tccn x 1  v ch:z x mtydtI}:t\6D
n idhgmh:c+d21  v ch:z x mt(Mn f n d b f\h v c+jkmhDrcEhgf v iqd+np} x mt3476ph
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 &  0 L h m vPxkx tym+d x ml:cEhgiqdh_jkirh f\h:c+jkmh zkh x mt*MIn f n dElgf v iqd+npojrh x hgm+f\hgd+d v iqd
zkh x mhgirzmh hgiD}:tyf x dh[6ph:c h
_ hgdc zkh tymzkc n irzjkn dc x*v m%6 vV lgirlgmtc+n dl zkh:c i|jrzkc hgd
6 vVx t x j.6 v m+n dl zkh:c 4*}~knphgmc z jki c+bIcdegf\hzkh x*v m+d vP h zkh 4*}E~knphgmc*= L hgd+dh f\h:cjkmh h:c+d
n id+mtzjkn dh z v irc jki x mtydt}\6ph l x npzklgf npoqjrh x hgm+f\hgd+d v iqd 6 v }:tyf x*v m v npctyi zkh:cml:c+j.6 d v dc
tykdhgijrc*=
^Lh x 6 jrcFDr}:h1m vPxkx tym+d n iqd+mtIzjkn d{jkirh vPxkx mtI}~rh(l x npzklgf npoqjrh(z lO? v 6 j v d+nptyi[6pt} v 6ph7zkh 6 v
x t x j.6 v m+n dl z jkid4*}E~knphgm*=
 j '*& h -  0 abc+degf\h:c znpc+d+m+n kjrl:c*Dml:ch v j;M x*v n m21"!,1 x*v n m*D x mtydt}:t\6ph:c l x npzklgf npojrh:c*D x mt3476
cElgf v iqd+npojrhD x mt(Mn f n dl7z n idlgm#gd
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 & g &(' f G& s h:hgm21 dt31 x h:hgm P s  s Rt*?@hgm"6 v b irhgdT8 tym K c ~ v ?@h
mh:}:hgid"6 b x mt*?@h:z dth1h < }gnphgiqddt c+j xkx tym+d v 6 v m  h1c x h:}gd+m+jkf t396 v m  h
1 c} v 6ph znpc+d+m+n kjkdh:z
vPxkx 6 np} v d+nptyircF= s  s t*?@hgm"6 v birhgdT8 tym K c v irzd+~rhgn m vPxkx 6 np} v d+nptyirc~ v ?@h  hgirhgm v dh:z v 6ptyd(t39
n idhgmh:c+d
n i d+~rhLmh:ch v m}~ }:tyf f(jkikn d b n i d+~rh x*v c+dX47?@hb@h v mc
c x*v ikikn i  9 mtyfd+~rh|t*?@hgm"6 v bIc
irhgdU8 tym K cd+~rhgf\chO6C?@h:c;D.;D.dtc+d+mh v f n i  D v m}~knC? v 6D ?@tynp}:h|tyi>: s vPxkx 6 np} v d+nptyircFDkhgd}=
 ;D> D$T= N t*8 hO?@hgm*D d+~rhf v n i s  s vPxkx 6 np} v d+nptyirc7zkh x 6ptTb@h:z tyi: iqdhgm+irhgd1dtIz v b v mhd+~rh
s  s 476ph c~ v m+n i  c+bc+dhgf\c*=~rhgb mh x mh:cEhgiqdirtF8 d+~rh ~kn  ~rh:c+d}:tyirc+jkf\hgmc t39: iqdhgm+irhgd
 v irz;8
npzd+~ T=
 nC6ph1c~ v m+n i  c+bIcdhgf\cf v b .hLn f x 6phgf\hgidh:z_tF?@hgm
jkirc+d+m+jr}gd+jkmh:zD*c+d+m+jr}gd+jkmh:z tym
~knphgm21
v m}E~knp} v 6 tF?@hgm"6 v bVirhgdT8 tym K c*=~rh oqjrhgm+b f\h:}E~ v iknpc+f npc7zkh x hgirzkhgiqdj x tyi#d+~rhcd+m+jr}gd+jkmh
t39 d+~rh7jkirzkhgm"6 bIn i  irhgdT8 tym K = : ijkirc+d+m+jr}gd+jkmh:z t*?@hgm"6 v bIc*D c+jr}~ v c 9 tym|h
M v f x 6ph(d+~rhh v m"6 b
?@hgmcnptyit39WV|iqjkdhO6C6 v  TDd+~rhojrhgm+b vPxkx mt v }~ npcLn f x 6phgf\hgidh:z qbHY*tItIzn i  d+~rhc+bc+dhgfH=
i d+~rh tyd+~rhgm~ v irzD ~knphgm v m}E~knp} v 6LtF?@hgm"6 v bc v mh }:tyf x tch:z t39 v chgd t39|c+j x hgm x h:hgmc dt
8
~knp}E~_}O6 nphgidc v mh(}:tyikirh:}gdh:z={aj x hgm x h:hgmc v mh7n i }~ v m  ht39n irzkh
MIn i  d+~rh }O6 nphgiqdcL} v }~rh
}:tyidhgiqdc v irz mh:zn mh:}gd d+~rh mh:ojrh:c+dc dt*8 v mzkc mhO6phO? v id x h:hgmc*= v! v"   v irz h(^|tyi;1
K hgb# irhgdT8 tym K cmhO6 btyi-c+jr}E~V~knphgm v m}E~knp} v 6
f\tzkhO6pc*= ad+m+jr}gd+jkmh:z-t*?@hgm"6 v bc x mt*?Inpzkh v i
h < }gnphgid h
M v }gd21 ch v m}E~-f\h:}~ v iknpc+f,b x mt*?Inpzn i  znpc+d+m+n kjkdh:z ~ v c+~Vd v .6ph P ^ N SR 9 jkir}
1
d+nptyi v 6 n d b T= @ v ib vPxkx mt v }~rh:c ~ v ?@h h:hgi x mt x tch:z\dt n f x mt*?@h{cEh v m}~f\h:}E~ v iknpc+f\c n i
cjr}~ 476ph c+~ v m+n i  c+bIcdhgf\cqb t x d+n f npc+n i  d+~rh|mh x 6 np} v d+nptyic+d+m v dh  nph:c$ TTDjrc+n i  m v irzktyf
8 v 6 K n irc+dh v z\t39Y*ttIzn i  dt1n f x mt*?@h{d+~rhc6pt v z 1  v 6 v ir}gn i  *tym }:tyf7kn ikn i  VLiqjkdhO6C6 v 16 n K h
cbIc+dhgf\cW8
n d+~_ctyf\h c+d+m+jr}gd+jkmh:z tF?@hgm"6 v bc%&;D &T=
' f G+( '	
-  ) j*) 
 +
 ' g Z ~knC6ph  hgirhgm+np} s  s n i;9 m v cd+m+jr}gd+jkmh:c ~ v ?@h\.h:hgit x d+n f npch:z#dt
d v3K hLn idt v }:}:tyjkiqd x ~qbc+np} v 66ptI} v 6 n d b,h v m"6 b tyi`DIcEtyf\hmh:}:hgidc8 tym K mhO6 nph:c
tyi } vPx d+jkm+n i 
v irz h
M x 6ptyn d+n i  tyd+~rhgmt9 tym+f\ct39 x mt(Mn f n d b c+jr}E~ v c n idhgmh:c+d21  v ch:zDrtymchgf v iqd+np}D x mt(Mn f1
n d b.-F= s h:hgmc7n i v 476phc+~ v m+n i  c+bc+dhgff v bh
M~kn kn d7c+n f nC6 v mzkt*8
i.6pt v z x*v d+dhgm+irc v irz./Ptym
~ v ?@h c+n f nC6 v m } v }~rh }:tyidhgiqdc*=0~rh:cEh c+n f nC6 v m+n d+nph:c0f v b .h
h
M x 6ptyn dh:z dt zkh
4rirh v chgf v iqd+np}
x mt*MIn f n d b_f\h v cjkmh v irz_dt n f x mt*?@hd+~rh}:tc+d v irz h < }gnphgir}gb_t39 d+~rhojrhgm+b f\h:}~ v iknpc+fH=
~rh:cEh vPxkx mt v }~rh:c v mh f\tyd+nC? v dh:z\bd+~rhc9 v }gd0d+~ v d chgf v id+np} v 6C6 b mhO6 v dh:z x h:hgmc v mh{f\tymh
6 n K hO6 b dt h|jrch
9 j.6 dt\h v }~ tyd+~rhgm{d+~ v i x h:hgmc x np} K h:z v d
m v irzktyf1 T=
" 6 f\tc+d v 6C6 ojrhgm+b f\h:}~ v iknpc+f\c*DX8
~rhgd+~rhgm\d+~rhgb mhO6 b-tyi Y*ttIzn i  DX^ N  Dtym\c+j x hgm21
x h:hgmc  v ch:z c+bIcdhgf\c*D@f v bh n f x mt*?@h:z b\npzkhgiqd+nB9 bIn i  cEhgf v iqd+np} v 6C6 b mhO6 v dh:z x h:hgmc v irz
ojrhgm+bIn i  d+~rtch x h:hgmc[P } v 6C6ph:z chgf v iqd+np}_irhgn  ~qtyjkmc n i d+~rh mhgf v n ikn i  t391d+~knpc x*vPx hgmR
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4rmcd*= :T9 d+~rhmh:ojrh:c+d1npc|irtyd c v d+npc"4*h:zD v ch:}:tyirz x ~ v chnpc6 v jkir}E~rh:zjrc+n i  d+~rh cd v irz v mz
ojrhgm+b f\h:}~ v iknpc+fH=
df ' f -'	
6 & f  +( '	
- ) f  +;'	
 j o&
  &  v m+nptyjrc vPxkx mt v }E~rh:c(} v ihjrch:z dt } vPx d+jkmh
cEhgf v iqd+np} x mt(Mn f n d b hgdT8 h:hgi x h:hgmc*={irh8 v b npc dt}:tyikirh:}gd c+n f nC6 v m x h:hgmc v }:}:tymzn i 
dt vx mh:zkh
4rirh:z f\hgd+m+np}1n i_ch x*v m v dh:z tF?@hgm"6 v bc*= J v }E~_tF?@hgm"6 v b npc{h
M x 6 np}gn d"6 b npzkhgiqd+nB4*h:z qb
d+~rh{d b x hLt39>zkt}gjkf\hgidc
tym v x mh:zkh
4rirh:z tyidt\6pt  b P chgf v id+np}}O6 v cEc+nB4*} v d+nptyiRF  T= {i;9 tym21
d+jki v dhO6 b/Dzkh
4rikn i \v1x mh:}gnpcEhchgdt39 }O6 v cc+nB4*} v d+nptyi n dhgf\c npc irtyd v i h v cb\d v c Kv irzcjr}~ v i
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hgn i  }:t\6C6ph:}gd+nC?@hO6 b c+~ v mh:z qbd+~rh:ch x h:hgmc*=HZh jrch:zVd+~ v dd+m v }:h v c v
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~knp}~#d+~rh
tF?@hgm"6 v b irhgdU8 tym K npc
m v irzktyf6 b dtyd v 6C6 b mhO8
n mh:z v d{h v }E~ }gbI}O6ph=
 hO6ptF8 D.8 h(c+jkf f v m+npch|d+~rh cn f7j.6 v d+nptyi x*v m v f\hgdhgmcBF
•
H{jkf(.hgm{t39 x h:hgmc
n i d+~rh1c+bc+dhgf F
D   x h:hgmcP8
n d+~rtyjkd 
  
T- 
FR
•
H{jkf(.hgm{t39476ph:c
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ξA2(B2)− ξA1(B1)
=
(
α ·
|σA2,B2|
|κA2|
+ (1− α) ·
|σA2,B2|
|κB2|
)
−
(
α ·
|σA1,B1|
|κA1|
+ (1− α) ·
|σA1,B1|
|κB1|
)
= |σA,B | · α ·
(
1
|κA2|
− 1|κA1|
)
+|σA,B| · (1− α) ·
(
1
|κB2|
− 1|κB1|
)
= |σA,B | · α ·
(
1
|κA2|
− 1|κA1|
)
+|σA,B| · (1− α) ·
(
1
T−|κA2|
− 1
T−|κA1|
)
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v irz
|κA2|
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f v u+tym+n d b t39} v ch:c*D.8 h1~ v ?@hGF
ξA1(B1) < ξA2(B2)
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ξA2(B2)− ξA1(B1) < 0
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